Primary care plays a central role in the provision of health care, and is an organizing feature for health care delivery systems in most Western industrialized democracies. For a variety of reasons, however, the practice of primary care has been in decline in the U.S. This paper reviews key primary care concepts and their definitions, notes the increasingly complex interplay between primary care and the broader health care system, and offers research priorities to support future measurement, delivery and understanding of the role of primary care features on health care costs and quality.
INTRODUCTION
Increased attention is being directed toward ascertaining how to maximize the efficiency and quality of health care in the U.S. 1 Part of this effort involves bolstering the primary care infrastructure 2, 3 which plays a central role in health care provision and is an organizing feature of health care delivery systems in most Western industrialized democracies. [4] [5] [6] Systems (both within the U.S. and internationally) that emphasize the primary care role have lower per capita costs, better health outcomes and lower rates of premature mortality for a range of conditions. [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] However, for a variety of reasons, the practice of primary care has been in decline in the U.S. [20] [21] [22] Accordingly, a number of policy initiatives are underway to re-invigorate the area of primary care. These may be complicated, however, by diverse perspectives on what constitutes primary care and the evolving delivery system in which the primary care functions occur. To further efforts in grappling with this complexity, we discuss the definitions of primary care, its increasingly complex interplay with the broader health care system, and potential future data needs and research to evaluate the impacts of primary care features on health care costs and quality.
WHAT IS PRIMARY CARE?
Efforts to define the features of primary care began in the 1960s with the formal recognition of the continuing importance of the generalist physician in the face of increasing medical subspecialization and related care fragmentation. [4] [5] [6] 23 As part of this effort, U.S. policymakers assumed that primary care and its workforce could be defined by the numbers of practicing physicians with generalist training (e.g., family medicine physicians, general internists, pediatricians and, in past decades, "general practitioners"), but changing roles now challenge this assumption. 24, 25 Not all physicians trained as generalists practice primary care; many work as hospitalists and in urgent care or free-standing emergency departments, [26] [27] [28] on specialized care teams, and in consultative medicine. 29, 30 Nurse practitioners and physicians assistants also contribute to primary care delivery, but many work instead in specialty care settings. 31 From these earliest definitional efforts, primary care has been recognized as having five elements which, when present, collectively differentiate it from specialty-oriented health care: first-contact accessibility, continuity, comprehensiveness, coordination, and accountability for the whole person. 4, 5, [32] [33] [34] Table 1 provides an updated definition of each primary care element, derived from prior work. 4, 5, [32] [33] [34] Taken individually, no one feature is unique to primary care. For example, retail clinics 35 provide convenient access, but do not necessarily provide comprehensive diagnostic and therapeutic expertise or the skills and capabilities for chronic illness management or care coordination. Critical care physicians provide comprehensive care during life-threatening illnesses, and must coordinate with multiple clinicians, but their practice does not typically allow for personal relationships beyond the acute episode. Some medical specialists provide continuity for their patients with active disease (e.g., oncologists caring for patients in the phase of active cancer treatment) as well as coordination with other key professionals (e.g., surgeons). 36 However their, practice does not usually provide comprehensive and accessible care across all of a patient's health care needs over time. [37] [38] [39] To fulfill the primary care role for such patients, clinician practices must fulfill all five primary care features.
Patient safety and patient-centeredness are additional commonly referenced attributes 40 which, while important to primary care, are not unique to it. Patients rightfully expect clinicians, regardless of specialty, to provide clinically competent, professional, safe and patient-centered care. 40 
PRIMARY CARE FEATURES AND ASSOCIATIONS WITH PATIENT OUTCOMES
Over the past 40 years since these five primary care features were first articulated, health services researchers have explored ways to measure them and their association with patient outcomes and costs. Whole-person accountability has been largely measured by surveys; the other four features have been measured via patient and provider surveys or by administrative data such as claims. Some randomized controlled trials have included one or more primary care features, but identifying the role of any single feature on outcomes is challenging given the multifaceted nature of those interventions. Accessibility involves several aspects, including financial access (e.g., affordability of services and types of insurance accepted by the practice), cultural access (e.g., languages spoken), organizational access (e.g., ease of getting an appointment and after-hours care), and geographic access (e.g., location near population served, ease of transport to the practice location). 4 Better organizational accessibility has been consistently associated with fewer emergency room visits 41, 42 and lower rates of hospitalization for ambulatory care-sensitive conditions. 43, 44 Likewise, access to after-hours care coordinated with the primary care provider is associated with lower rates of hospitalization and emergency department use, greater patient satisfaction and fewer unmet medical needs. [45] [46] [47] [48] Continuity also has various components, including informational continuity (the availability of a patient's health information at the point of care), continuity with the same practice over time, and interpersonal continuity with the same clinician over time. 4, 5, 49, 50 These last two aspects are the concepts most often referenced in primary care research; they have been associated with lower hospitalization rates, [51] [52] [53] [54] [55] [56] lower complication rates for patients with chronic conditions, 55 fewer emergency room visits, 57, 58 lower total costs 53 and lower episodebased costs for chronic conditions. 54, 55, 59, 60 Greater site and interpersonal continuity are also associated with increased use of preventive services and guideline-concordant care. [61] [62] [63] [64] [65] [66] [67] [68] Interpersonal continuity is highly valued by both patients and providers, and it has been associated with better adherence to provider recommendations. [69] [70] [71] Comprehensive primary care, which involves meeting the large majority of each patient's physical and mental health care needs, has been associated with better health outcomes provided at lower cost, 11, 14, 17, 23, 72, 73 lower hospitalization rates for ambulatory care-sensitive conditions, 14, 74 improved health and better self-reported health outcomes, 11, 14, 17, 72, 75 and greater equity (i.e., reduced disparities in disease severity as a result of earlier detection and prevention across different populations). 11, 14, 17, 23 Better coordination between primary care and specialists (reflected by better communication and information exchange, use of nurses to help coordinate patient care between providers, or primary care coordination of referrals to specialists) has been associated with less service duplication, better patient outcomes, [76] [77] [78] greater satisfaction for providers and patients, 78, 79 and higher overall efficiency. [79] [80] [81] Formal care coordination interventions for Medicare beneficiaries with chronic conditions have had mixed effects on service use and expenditures. 74, 82, 83 The greatest benefits have been realized in patients at moderate to severe risk or who receive care in multiple locations, and when there is substantial contact between the patient and the care coordinator co-located with the patient's usual physician. 84, 85 Elements of accountable whole-person care, including clinician knowledge of a person's overall medical history, preferences, and family and cultural orientation, have been associated with improved patient self-management for chronic conditions, 4, 5, 86 adherence to physicians' advice, and selfreported health status improvements. 87 Greater whole-patient centered communication has also been associated with better patient recovery from discomfort, fewer patient concerns, and fewer diagnostic tests and referrals. 88 
STUDYING PRIMARY CARE FEATURES IN A COMPLEX HEALTH CARE SYSTEM
These studies highlight the definitional intricacies and potential value of each primary care feature. While conceptually each feature should be fully present for a practice to be delivering optimal primary care, in reality, there are inherent tradeoffs and complementarities among them. Some elements may require more emphasis than others, depending on patient preferences and needs. A commonly noted tradeoff occurs between accessibility and continuity; it is impossible for a single clinician with a continuous ongoing relationship with a patient to be accessible 24/7. Thus patients needing immediate access for sick care, including some healthy young adults, may be willing to forego some interpersonal continuity. [89] [90] [91] [92] Patients also have differing constellations of acute and chronic conditions, functional limitations, expectations, and family and community resources-all of which affect the amount of care coordination required and the complexity of delivering comprehensive care to them by the practice team. 93 Nonetheless, while patients may prioritize different elements of primary care at different times in their lives, they will likely benefit from all five elements for much of their lifespan. 4, 5, 17 And while young working-age (e.g., 40-60 years) persons may place different levels of emphasis on continuity with a primary care clinician, it is precisely this age group that benefits from early identification and secondary prevention for common asymptomatic conditions such as hypertension, hyperlipidemia and type II diabetes by a clinician who knows them well, 4 potentially avoiding future morbidity and higher costs (compared to patients for whom these conditions go undetected and unmanaged).
Changes in health care since the 1960s when the five primary care features were first described have imposed research challenges regarding appropriate ways to measure the presence and use of new tools, the growing expectations of practice capabilities (e.g., population health management), the need for more interprofessional primary care teamwork, and changes in practice ownership models. Even since Starfield's conceptualization of the structure and processes underlying each element, 4 new tools (e.g., electronic health records, secure electronic messaging, electronic referrals and clinical decision support) and knowledge of care processes (e.g., risk-stratified care management and chronic condition management) have been developed with the potential to support each primary care feature. In both small and large practices, care may now be delivered not just by an office-based generalist, but also by an interprofessional primary care team, which is typically a lead clinician and other key personnel such as nurses and medical assistants (MAs). One of these may take on the role of care manager, or there may be a different dedicated professional (e.g., social worker, advanced practice nurse) working with the team to engage resources external to the practice (e.g., community-based social supports, behavioral health professionals, pharmacists). The goals of primary care teamwork include offloading nonclinical tasks from physicians, making more efficient use of all available professionals, and enhancing the comprehensiveness and coordination of care. 22, 93 The primary care team may serve homebound patients and collaborate through "virtual" practice locations. 94 Ownership arrangements are also more complex, ranging from more traditional physician-owned practices, which may or may not be part of provider networks, to practices fully owned by health or hospital systems. 95 These changes in primary care delivery need to be considered when assessing the five defining features and their relationship to patient outcomes. Figure 1 illustrates the context in which primary care may be provided for patients. As depicted, the patient and the primary care team are influenced by available resources and infrastructure at their practice site, by the larger practice organization of which the practice may be a part, the affiliated provider networks of specialists and hospitals, 96 and local market-and community-level factors and resources. [97] [98] [99] In this complex environment, there are a variety of structures and care processes 4, 100, 101 to support the primary care elements. For example, robust health information technology (HIT) can enhance patient access via secure electronic messaging through a patient Web portal, coordination with specialists or facilities, and informational continuity. 102 Other primary care innovations like pre-visit planning and primary care team "huddles"
103 may facilitate information continuity, comprehensiveness and coordination of care.
Furthermore, the defining elements of primary care, while conceptually distinct, can complement one another. Starfield noted that continuity of care was a structural prerequisite to coordination; without it, there is no accountable provider to coordinate care. 4 Not surprisingly, continuity of care has been positively associated with enhanced coordination. 4, 104, 105 In addition, more comprehensive care can enhance patient continuity and facilitate coordination of care, with reduced care fragmentation. 4, 14 Support for each of the defining primary care elements can come from different levels of a larger health system. For example, support for HIT adoption and implementation, data feedback, support for patient self-management, 86 and practice facilitators 106 could come from within a primary care practice or from the larger physician organization or hospital/health system affiliation. Patient-centered medical home (PCMH) initiatives, 107,108 which strive to bolster primary care through increased reimbursement and the creation of guideposts for practice capabilities, 109 include varying support for these tools. 93, 110, 111 The conceptual framework also notes the potential role of health plans and payer policies. PCMH initiatives ,107,108,112 for example, may lead to a better understanding of the measurement, support and use of alternative payment models for primary care. Others have noted, however, that the complex nature and heterogeneity of the PCMH design makes it difficult not only to compare across demonstration programs, but also to discern which elements of practice change contributed to patient outcomes. 113, 114 For example, comprehensiveness is not a formal element of national organizations' PCMH recognition and accreditation programs ,109,115-117 and the degree of implementation of other core features of primary care (e.g., accessibility, continuity) can vary dramatically among practices that achieve top marks on medical home recognition tools (see paper entitled "Measuring Comprehensiveness of Primary Care" in this same supplementary issue of JGIM). As reflected in this conceptual framework, a PCMH intervention might have positive, negative or no effects on patient outcomes, [118] [119] [120] depending in part on whether it truly captures the essential features of primary care. Thus there is an ongoing need to examine the individual, relative and combined contributions of the five defining elements of primary care in relation to patient outcomes.
PRIORITIES FOR FUTURE DATA AND RESEARCH
To better understand and support the processes involved in primary care, it would be useful to have measures and data sources that capture the various aspects of the five primary care elements and their relationship to the quality and cost of health care. Table 2 presents a list of illustrative key variables and the types of data sources that could provide information on elements of the conceptual framework in order to examine associations between primary care features and patient outcomes. Depending on the research question of interest, some would serve as key independent variables, others as controlling variables, and others as dependent variables.
A particular challenge is measuring the extent to which each primary care feature is present and realized by practices and patients. Measures of accessibility are complicated by incomplete data; for example, non-visit access via patient portals, email and phone contacts are usually not billable, and are thus not part of claims data. In addition, patients without access to health care are not typically represented in analyses of claims data or facility-based patient and provider surveys. Comprehensiveness invokes its own complex measurement issues, since it involves both the scope of services provided (e.g., immunizations, family planning, home visits) and the breadth and depth of acute and chronic conditions and problems managed by the primary care practice (see companion piece JGIM entitled "Measuring Comprehensiveness of Primary Care"). To date, most measures of comprehensiveness have focused on the scope of services provided in the practice and have paid less attention to the depth and breadth of conditions managed (e.g., multiple chronic conditions within the same patient). Coordination in primary care is also becoming more complex as patients are living with more comorbid conditions and receiving care from an increasing number of specialists and community-based services requiring intra-specialty coordination. 121, 122 Increasingly, coordination also includes ways that the interprofessional primary care team within the practice work together to integrate care for patients. 123, 124 Such teamwork has been found to be more efficient than fragmented care involving multiple specialists without a coordinated care effort. 4, 5, 123, 124 Whole-person accountability, is another primary care feature which is challenging to capture with one type of data source alone. The existence of competing or alternative approaches to each of these elements suggests opportunities to confirm efficient and valid metrics for future policy relevant research. Table 3 lists types of data sources potentially relevant to the five primary care elements. Several existing patient, provider and facility surveys provide measures of some aspects of accessibility and continuity, as well as the clinician communication aspect of whole-person care. [125] [126] [127] [128] [129] [130] [131] In addition to the revision and validation of measures of the core primary care elements, further examination of their relative contribution to patient outcomes may be helpful. As previously noted, tradeoffs are inherent with respect to areas of focus among primary care features. A practice cannot provide both maximum accessibility and interpersonal continuity to all patients. Similarly, a single clinician cannot possess the knowledge and skills to provide complete comprehensive care for every patient from newborn to frail elder. A small primary care team can be quite helpful for improving efficiency in primary care, 132 but if the team becomes too large, efficient care coordination and interpersonal continuity can be compromised. Comprehensive primary care requires not only a well-trained clinician capable of managing the breadth and depth of patient problems, but also the motivation, teamwork and infrastructure to support such care.
A variety of policy-relevant research questions could be examined, for example: Which subgroups of patients benefit more from highly accessible care? Which benefit most from interpersonal continuity? Which clinician competencies are most relevant for delivering comprehensive care for particular patient subgroups? Under what circumstances do patients of clinicians who provide more comprehensive care have better health outcomes and lower costs in both the short and long term? What other aspects of the practice environment and delivery system augment these primary care features? What alternative payment models effectively promote enhanced primary care, and for which patient populations and practice settings? What is the prevalence of boutique (concierge, retainer) practices, and what impact do they have on access for the larger population that cannot afford to attend such practices?
In examining the relationships between the five primary care elements and patient outcomes, research and policy communities also need better primary and secondary data sources covering many of the data elements noted in Tables 2 and 3 . Many prior studies have relied on secondary data, such a national surveys designed for other purposes, and thus they do not go into sufficient detail on the primary care capabilities of practices with regard to each of the five elements. Primary data collected expressly for this purpose both from patient [125] [126] [127] and clinician surveys [130] [131] [132] [133] and as part of future EHR data , 134 and that also reflect care processes and patients' clinical needs, will likely be needed to appropriately address some of these research questions.
When secondary sources are used to observe local market variation, there is also a need for data on factors such as provider consolidation within markets and primary care/specialist supply in geographic units smaller than the county level. Such local market factors can affect physician behavior, for example, in decisions to remain in independent practice or to join a larger health system, which in turn have implications for supplydriven service utilization and cost. [135] [136] [137] Data must also be collected, exchanged and aggregated across practices and settings in a usable format for analysis by the research community and for internal practice quality improvement (e.g., via practice-based research networks, health information exchanges, and data aggregators). 134 In terms of data collection, there is little available information in current electronic health records on patient symptoms and reasons for the visit in the patient's own words. Since much of primary care involves dealing with patient symptoms not yet assigned a diagnosis, 4 better capture of this data in the EHR would be useful for improving our understanding and tracking of patient needs and ways to structure primary care to support those needs. In addition, aggregation of EHR data across practices could enable more efficient hypothesis testing and comparative effectiveness research in order to improve patient care, especially in combination with real-time analytics. 138 The hope is that, eventually, de-identified EHR data will become a source of clinical data not currently available from either surveys or claims. However, much work remains to ensure that information is consistently collected in a useful format for analysis. 139 For example, improving the accuracy of the problem list in EHRs is a clinically important research area, 140 with implications for examining comprehensiveness of care as well as controlling for patient mix in analysis of outcomes. 33 Better aggregated data across providers could also help us understand how primary care practices that exemplify the five primary care features affect care delivered by specialists. For example, a primary care practice that provides more comprehensive care might make more appropriate referrals to specialists, thereby helping specialists use their time more efficiently. Similarly, a practice that coordinates care well may be in a better position to communicate effectively with specialists about patients for whom they share care.
Finally, in any effort to increase our knowledge of ways to improve primary care delivery, "the devil is in the details." There is an enormous amount of work that still needs to be done in order to achieve a better understanding of how primary care teams adapt to local circumstances and adjust workflow to meet patient needs. Additional work is also needed to understand how external resources like practice facilitators and shared practice support can help practices ensure that they are robustly providing the five defining elements of primary care. To this end, qualitative work can inform our understanding of and support for improved design of structures and care processes for primary care. Data from clinician and patient surveys linked to claims and electronic health record data can proceed alongside qualitative studies to identify ways of delivering the features of primary care that are cognizant of local culture 141 and population needs, and that also improve patient outcomes.
CONCLUSIONS
Understanding how to maximize each of the five defining features of primary care to meet patient health needs is an evolving science that must be continuously updated given the rapid pace of change in health care markets and policies. There are gaps in the use of evidence to support the implementation of changes to provide better support for primary care given the diverse financial and stakeholder efforts. Improving available data has the potential to advance the efforts to better understand and bolster the support and care processes to move each primary care element from a conceptual notion to one that is realized and that improves patient health.
